
toward the dawn sector during local morning and
from near local noon toward the evening sector
during local afternoon. At the resonance region the
wave is predicted to be linearly polarized.

The observed wave characteristics (polarization,
hodogram tilt, and relative amplitude) for each
event can be compared to the predicted wave char-
acteristics; thus we can determine the location of
each station with respect to the resonance region.
In a similar fashion the observed Siple wave char-
acteristics can be used with the theoretical predictions
to determine the location of the Siple conjugate point
with respect to the resonance region and the Northern
Hemisphere latitudinally-distributed stations. Plotted
under the model predictions in fig. 3 (a and b) are
the relative locations of the four stations for the local
morning and local afternoon events. The location of
the Siple conjugate point for each event is denoted
by the solid, inverted triangle.

Using the observations together with the theoretical
model predictions, therefore, it is possible to deter-
mine the latitudinal location of the resonance region
for a magnetospheric plasma wave event and the
latitudinal location of the conjugate point for a
station in the Southern Hemisphere. As shown by
Fukunishi and Lanzerotti (1974b) and Lanzerotti
et al. (1974), similar considerations of Pc-4 frequency
pulsations, together with the Pc-3 waves, allows a
probable determination of the instantaneous location
of the plasmapause. The use of magnetic pulsations
for the diagnostics of magnetospheric conditions
(Troitskaya and Gul'elmi, 1967) is drawing closer to
a reality.

We thank Drs. Liu Chen, A. Hasegawa, H. P. Lie,
and C. G. Maclennan for many profitable discussions
of this work. Field support for this research was
assisted by National Science Foundation grant Gv-
2 1486.3.
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Micropulsations recorded at
Siple Station

L. J . CAHILL, JR.

Space Science Center
University of Minnesota

Minneapolis, Minnesota 55455

R. L. ARNOLDY
University of New Hampshire

Durham, New Hampshire 03824

A micropulsation detector was installed in a Isnow
cave at Siple Station in January 1973. The deiector
included three separate permalloy rods (1.5 meters
long), each rod wound with 50,000 turns of fine
wire, and with the rods clamped together at right
angles. Each detector had a preamplifier to boost
the signal amplitude before transmission down 150-
meter cables to the recording equipment under the
station arch. The detectors were designed to collect
signals from the magnetosphere in a frequency range
of .01 to 10 hertz. Other observing systems at Siple
work in frequency ranges above and below this one.
The recording system contained analog to digital
converters and a digital tape recorder. The incoming
three-axis, vector, rnicropulsations were sampled and
digitized 30 times each second. About 2 days of
recording filled a tape.

The frequency range (.01 to 10 hertz) includes
the micropulsations (small amplitude magnetic fluc-
tuations with frequencies less than 10 hertz) classified
as Pc-1 (Pc for continuous pulsations) with fre-
quencies from 0.2 to 5 hertz. These Pc-1 micro-
pulsations have been observed to occur with par-
ticularly large amplitude just inside the plasmaspiere.
The plasmasphere, that inner region of the magneto-
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This structured Pc-1 was re-
corded at 1150 to 1200 Uni-
versal Time, January 31, 1973,
at Sipe. Frequency and time
scales are labelled. The third
coordiaate is pulsation ampli-
tude. ihe largest peaks in the
event are approximately 100
milligammas in amplitude.

sphcr2 with high plasma density (>100 electrons per
cubic centimeter) has its outer edge, the plasmapause,
near 1 earth radii on the equatorial plane. Siple lies
near the intersection of field lines that cross the
equator at 4 earth radii; thus Siple is a promising
place to observe features of the plasmapause with a
variety of techniques, in this case the Pc—i micro-
pulsations. As an added bonus the Explorer 45 satel-
lite, with a number of charged particle and magnetic
field detectors, passed close to Siple field lines at the
equatorial plane every 4 days.

The digitally recorded signals have been particu-
larly suitable for computer processing, and a variety
of signals has been found on the tapes from the 1973
austral winter. Although the work of interpreting the
inicropulsations and seeking correlations with satel-
lite measurements is still underway, an example of
the signals detected is shown here. The event shown
is a structured Pc—i micropulsation of the type that
has been called pearls or ultra low frequency (uLF)
whistlers (Kenney et al., 1968). The figure displays
the flexibility of the digitally recorded signals. In this
three-dimensional presentation, frequency, time, and
signal amplitude are displayed with the aid of a com-
puter controlled plotter. The signal consists of a series
of rising tones near 0.6 hertz where the repetition pe-
riod for the rising tones is about 70 seconds. Liemohn
et al. (1967) have shown that such structured signals
can be analyzed to yield the equatorial path intercept
and the equatorial plasma density. We are attempting
to use the signals as monitors of the magnetosphere

where the signals are generated and propagate. The
Explorer 45 and Al's-6 satellites may assist in this
goal by providing direct, in situ measurements.
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Auroral breakup at conjugate points
H. C. STENBAEK-NIELSEN, E. M. WESCOTT,
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Earlier results from the conjugate flights along the
College, Alaska, magnetic meridian (256° dipole
meridian) have revealed apparent substorm depend-
ent conjugate point wandering (Stenbaek-Nielsen
et al., 1972). Indications are that a shift takes place
at the time of the auroral breakup. Prior to the
breakup, westward traveling surges south of New
Zealand appear to be displaced to the west of their
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